Effects of the catecholaminergic neurotoxin N-(2-chloroethyl)-N-ethyl-2-bromobenzylamine (DSP-4) on adrenal chromaffin cells in culture.
N-(2-Chloroethyl)-N-ethyl-2-bromobenzylamine (DSP-4) is an inhibitor of noradrenaline uptake and a neurotoxin known to deplete noradrenaline levels with little effect on dopamine, serotonin or adrenaline in the central nervous system. The present study tested the effects of DSP-4 on catecholamine uptake, release and content in cultures of isolated bovine adrenal chromaffin cells. DSP-4 selectively inhibited the acute uptake of [3H]noradrenaline with little or no effect on [3H]adrenaline or [3H]dopamine uptake. In cultures preloaded with [3H]catecholamines, DSP-4 stimulated the release of [3H]noradrenaline and, to a small extent, also [3H]adrenaline and [3H]dopamine. However, the drug did not stimulate the release of appreciable amounts of endogenous adrenaline, noradrenaline or dopamine. A high concentration of DSP-4 inhibited the carbachol-stimulated release of adrenaline, noradrenaline and dopamine from the cells. Following a 1-hr exposure to the drug, DSP-4 decreased adrenaline, noradrenaline and dopamine levels in the cells with no gross morphologic changes in the cells. Reductions in adrenaline and noradrenaline levels were almost equal in magnitude, while dopamine was depleted to a somewhat greater extent under some conditions. Longer exposure to DSP-4 resulted in morphological changes in the cells, suggesting that the drug is also toxic to chromaffin cells in culture.